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SUBJECT: Acute Oral LD50, Acute Dermal LD50, Primary Dermal

Irritation, and Dermal Sensitization Studies on 0.25%
Brodifacoum Formulation Concentrate; Metabolism Study on

Brodifacoum .

FROM: Byron T. Backus, Ph.D., Toxicologist Q‘X‘-@'»\ - n .
Toxicology Branch 2 ' £ /’ © [ qC
HED (7509C) .

TO: ' John Redden, -

HED (7509C) , '
| | f///ﬂ
THROUGH : K. Clark swentzel % %ZW : //

Section Head, Review Section 1I
Toxicology Branch 2
HED (7509C)

and

Yiannakis Ioannou, Ph.D., Acting Branch Chief
Toxicology Branch 2 o
HED (7508C)

DP Barcode: D227302 ' Submission: S506631
 Chemical: 112701 Brodifacounm

Action Requested: Review of acute oral LD50 (MRID 44021701), acute
dermal LD50 (MRID 44021702), primary dermal irritation (MRID
44021703), and dermal sensitization (MRID 44021704) studies on
0.25% Brodifacoum Formulation Concentrate; and review of a
metabolism study on Brodifacoum (MRID 44021705).

XECUTIVE S S:

1. In an acute oral toxicity study (MRID No. 44021701), groups of
fasted, young Alpk:APfSD (Wistar-derived) rats, 5/sex were given
a single oral dose of Brodifacoum Formulation Concentrate
(active ingredient: Brodifacoum: label declaration 0.25%; -
analytical concentration 0.259%) in deionized water at doses of
50, 200, or 500 mg/kg (males), and doses of 100, 150 -or 200

(). Recycled/Recyclable
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mg/kg (females), and were subsequently observed for 14 days.

LD, Males = 163 (95% C.I.: 97-275) ng/kg
Females = 152 (95% C.I.: 132-175) mg/kg -
Combined = not reported

- Brodifacoum Formulation Concentrate - (0.25%) is in TOXICITY

CATEGORY II based on the LDs, in both sexes.

Animals which died or which subsequently showed symptoms were
generally.normal through day 4; symptoms (decreased activity,

observed only on the day of (or the day before) death. Some
rats which were found dead had shown no previous signs of
toxicity. Mortalities occurred 4-7 days after dosing. Necropsy
findings in rats which died included pallor of the kidney,
liver, lung, pancreas and spleen, and clotted and/or free blood
in the thymus and/or thoracic cavity, consistent with the
anticoagulant activity of brodifacoum. There were no consistent
effects on body weight.

This acute oral LDy, study is classifieq as acceptable. This
study does satisfy the quideline requirement for an acute oral
study (81-1) in the rat for Brodifacoum‘FormulatiQn Concentrate

. (0.25%)

In an acute dermal toxicity-study_(MRID'No.z44021702), a group
of five male and two groups each with five female young adult
Alpk:APfSD (wistar-derived) rats received a 'single 24-hour
occluded dermal exposure to 2000 mg/kg undiluted Brodifacoum
Formulation Concentrate (active ingredient: Brodifacoum: label
declaration 0.25%; analytical concentration 0.259%). At 24 hours
the application site was cleansed with cotton swabs. In order to
brevent ingestion of any residual,material, rats were fitted

and first group of females, and throughout the observation

Period for the second group of females. The animals were

observed for 14 days following removal of the occlusive
dressings. 1/5 males and 2/10 females died on days 7-9 with
symptoms consistent with anticoaqulant activity; one of the dead
females is reported to have chewed and partly removed the
dressing. v : o S :

Dermal LDgy Males > 2000 mg/kg
Females > 2000 mg/kg o
Combined > 2000 mg/kg

Brodifacoum Formulétion Concentrate (0.25%) is ‘in TOXICITY
CATEGORY III in terms of dermal toxicity potential, based on the

: dermal.IIku.values in both sexes.

‘Among the survivors, one female showed ,bruisihq at the
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| application site on days 10-15, Necropsy findings-(pallor of the
brain, liver, lung, pancreas and/or spleen) for animals which
were killed ip extremis were consistent with anti-coagulant

activity of brodifacoum. Survivors all gained weight.

This acute dermal LDgy, study is classified as acceptable. This

study does satisfy the guideline requirement for an acute dermal

toxicity study (81-2) in the rat for Brodifacoum Formulation
' Concentrate (0.25%). } : ‘ B o

3. In a primary dermal irritation study (MRID No. 44021703), a :
group of six female young adult rabbits (New Zealand white),
weights ranging from 3940-4290 g, each received a single 4-hour
occluded dermal éxposure to 0.5 ml of undiluted Brodifacounm

vForpulaFion Concentrate (0.25% a.i.), with scoring for dermal

Preventing- assessment of erythema. ~ However, subsequent
histopathological examination of application and unexposed skin
sites showed no inflammatory response associated with exposure
to ‘the test material. : :

Brodifacoum Formulation Concentratev'(o.zs%) is 'in TOXICITY
CATEGORY IV in terms of dermal irritation_potential,_based on

This primary dermal .irritation study  is classified as
acceptable. This study does satisfy the guideline requirement
for a primary dermal irritation study (81-5) in the rabbit for
Brodifacoum Formulation Concentrate (0.25%).

4. In a dermal sensitization Study (MRID 44021704) with Brodifacounm
For@ulation Concentrate‘(o.zst a.i.), administereg at challenge

young adult Crlﬁ(HA)BR_male;guinea,pigs were tested using the

There were no indications of a sensitization reaction, although

evaluation was complicated by pink staining at the application

sites. 'Skin Samples were examined histopathologically, with no

indications of a significant inflammatory'response._In this

study, Brodifacoum Formulation Concentrate (0.25% a.i.) is not
& dermal sensitiger. - : _

This study is ciaésified'és'acceptéble. It does satisfy the
guideline requirement for a dermal sensitization study (81-6) in
the guinea pig.



5. In the first part of a metabolism study (MRID 44021705)

Brodifacounm, 3-[3~(4’-bromoé[l,1'-biphenyl]-4-y1)-1,2,3,4-
tetrahydro-1fnaphthaleny1]-4-hydrbxy-zn-l;penzopyran~2—one,
radiochemical purity >9s%, radiolabelled ('“C) in the benzene
ring of the benzopyran, was administered to 3 previously bile-
duct cannulatéd_Crl:CD(SD)BR strain male rats as a single oral

Predosed with vitamin K, in their drinking water, but showed
symptomsiof anticoagulant toxicity before sacrifice at 48 hours.

Total mean recovery of radioactivity was 102.9 t 8.1%. Recovery
- from feces {presumably unabsorbed brodifacoum) was 36.11
8.83%; from liver Was 14.79 % 0.41; from the residual carcass:
42.85 £ 5,06%.. The mean from bile (all 3 animals) was 6.40 *
5.45%, but one rat had poor bile flow, possibly from blockage in

the cannula; the two remaining animals had a mean 9.53% of the .

label in bile.

70:30, the ratio in the glucuronide was reversed (30:70). One:

In a second study (in vitro perfusion, also in MRID 44021705)-

the lower vena cava of a single male rat was ligated; the

hepatic portal vein was then cannulated and the 1liver was

cleared of blood and the bile duct cgnnulated. - The liver was

perfused, and, after equilibration, C-brodifacoum, at a dose
of 10 mg/kg, was added to the main perfusate reservoir; bile and
perfusate were collected at pre~dose, 1 min (perfusate only), 1,
2, 3, 4 and 6 hr post-dose. The radiocactivity present in bile,
perfusate, terminal perfusate Supernatant, supernatant filtrate
and liver was determined. : v .

- identified. All radiocactivity in the perfusate supernatant was
- bound to perfusate proteins, with no activity being measured in
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the aqueous filtrate.

Although only one metabolite (the glucuronide) is identified, it
is the parent compound which is of toxicological concern, and
the registrant has adequately demonstrated in previously
submitted studies (refer to MRIDs 00080235 and 42007502) that a
high proportion of unmetabolized compound is retained,
particularly in the liver. It is concluded that overall there
is sufficient metabolism data (including excretion, distribution
and amounts retained in different organs, retention half-life).
This metabolism study in the rat then, = when taken with
previously submitted metabolism studieg (in MRIDs 00080235 and
42007502) is classified as acceptable; and the combination of
these studies is adequate to satisfy the 8s5-1 data (metabolism
study) guideline requirement. It is noted that there are no
registered uses of brodifacoum on food Crops, and the registrant
has submitted an acceptable,antidotal study (in MRID 42007501) .

cc: Briscoe/Rubis
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* BRODIFACOUM FORMULATION énnearms €0.25% w/u) | ‘ | Mitte orat 1050 Study (81-1)
'EPA Reviewer: Byron T. Backus, Pph.D. ny‘-mf\\, P)e—J-—-, . Date ?_Lf_l b

Review Section 2, Toxicology Branch 2 (7 C ‘ :
EPA Secondary Reviewer: K. C. Swentzas jﬁé%iéﬂéé%ﬁzz:_d Date,fZé%é/

Review Section 2, Toxicology Branch -2 (7509¢C) _

DATA EVALUATION REPORT

STUDY TYPE: Acute Oral Toxicity - rat [81-1)
DP BARCODE: D227302 : ' ‘ §HBMI.S_S_IQN_C_QM’» 8506631

P.C. CODE: 112701 - TOX. CHEM. NO,.: 114AAA
MRID NO.: 44021701 . - '

' Iggz_ﬂgngIAL_iggBIIXL: Brodifacoum Formulation Concentrate
. - (a.i. 0.259%)

§XEQHXM§:3-[3-(4'-Bromo-[l,1'-biphenyl]-4-yl)-1,?,3,4—tetrahydro—
, 1-naphtha1eny1]~4-hydroxy-ZH-l-henzopyran—z-one; Talon

CITATION: Lees, D. & Leah, A. M. (1996) . Brodifacoum Formulation
Concentrate (0.25% w/w): Acute Oral Toxicity to.the Rat.
Zeneca Central Toxicology Laboratory, U.K. Report No.
CTL/P/4672; Study No. AR5937,. January 17, 1996. MRID
44021701. Unpublished. ‘ o '

SPONSOR: Zeneca Inc. o
. Agricultural Products
Wilmington, DE 19897

_ cuT : In an acute ‘oral toxicity study (MRID No.
44021701), groups of fasted, young Alpk:APfSD (Wistar-derived)
rats, 5/sex were given a single oral dose of Brodifacoum
Formulation Concentrate (active ingredient;‘-Brpdifacoum: label
declaration 0.25%; analytical concentration 0.259%) in deionized
water at doses of 50, 200, or 500 mg/kg (males), and doses of 100, .
150 or 200 mg/kg (females), and were subsequently observed for 14

" days. : .

' LDy, Males = 163 (95% C.I.: 97-275) mg/kg
’ Females = 152 (95% C.I.: 132-175) mg/kg
Combined = not reported e

BrodifacoumfFormulation Concentrate (0.25%) is in TOXICITY CATEGORY
II based on the ID;; in both sexes. ' :

Animals which died or which subsequently showed symptoms were

generally normal through day 4; Symptoms . (decreased activity, .
pallor, Piloerection, stains around nose) in some animals were

1



SRODIFACOUM FORMRATION COMCENTRATE €0.25% w/u) ' ' Acute Oral D50 siudy (81-1)

observed only on the day of (or the day before) death. Some rats
which were. found dead had shown .no pPrevious signs of toxicity.
Mortalities occurred 4~7 days after dosing. Necropsy findings in
rats which died included pallor of the kidney, liver, 1lung,
pancreas and spleen, and Clotted and/or free blood in the thymus
and/or thoracic cavity, consistent with the‘anticoagulant activity
of brodifacoum. There were no consistent effects on body weight.

This acute oral LD;, study is classifieg as acceptable. This study
does satisfy the guideline‘requirement for an acute oral study (81~

1) in the rat for Brodifacoum Formulation Concentrate (0.25%).

COMPLIANCE: Signed and dated GLP (p. 3}, Quality Assurance (p. B5),
Data Confidentiality {(p. 2) and Flagging criteria statements (p. 4)
were provided. , _ o :

A. MATERIALg:

1. Igg;_ﬁg;g;igl:.Brodifacoum formulation=concentrate
Description: a pink liguia ‘
Lot/Batch #: T42006 .
Purity: 0.259% w/w brodifacoum
CAS #: 56073-10-0- :
Structure: :

riguro,i - Brodifacoun.

2. Yehicle: . |
From p. 10: "The formulation was...tested as preparations in

2



SRODIFACOUN FORMULATION COMCENTRATE (0.25% w/u)

3.

B. STUDY DESIGN AND METHODS :

1.

Acute Oral LD50 Study (81-1)

deionised water. "

t m ¢ Species: rat
Strain: Alpk:APfsp (Wistar-derived)
Age and weight at study initiation: "young adults"
males: 233-276 g; females: 194-253 g.
Source: from a colony maintained at Alderley Park.
Acclimation period: "a minimum of six days prior to the
study." S : '

groups of animals.
initial dose-level for
mg/kg. Purther dose-levels of 50 and 500 mg/kg for males and
100 and 1s0 ng/kg for females were added as the study

progressed."

From information on p. 13 there was. a pre~dose fast. "The
rats were given a single oral dose of ‘the formulation as a
preparation in deionised water. A standard volume of 10 ml/kg

"The animals weréﬂobserved for signs of systemic_toxicity

- once within 2 hours of dosing and again between 4 and 7 hours

after dosing.-~Subsequent observations were made once daily
up to day 15." Animals were weighed on day -1, 1 (the day of
dosing), 3, 4, 8 and 15, Survivors were sacrificed and . a

gross necropsy was performed. ‘

TABLE 1. Doses, mortaiity/animals treated
Dose (mg/kqg) . Males Females Combined .
50 0/s - _0/5
. 100 - 0/5 0/5
150 - 2/5 . 2/5
200 3/5 5/5 8/10
| 500 5/5 —— 2/5
Data from page 40 of the report.
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BRODIFACOUN FORMULAT ION CONCENTRATE '(0.25% w/u) Acute Oral D50 Study (81-1)

C_.

2. Statigstics - "The acute oral median lethal dose was estimated
from the mortality data (the mortality data included animals
- that were killed emis) by logistic regression using
nominal dose values. Confidence limits were calculated using

a likelihood ratio interval...w -

RESULTS AND DISCUSSION:

1. Mortality is given in table 1. Animals which died or showéd
symptoms were generally normal through day 4; mortalities
-occurred days 5-8. ( -

2. Clinical observations - decreased activity, pallor, pilo~

erection, stains around Nose. Symptoms in some animals were
‘Seen only on the day of (or the day before) death, with some
animals which were found dead having shown no previous signs
of toxicity. Symptoms were consistent with anticoagulant
‘activity of brodifacoum. - .
3. Body Weight - Most surviving animals gained weight during the
observation period.. - ' o . S

4, Necropsy_- From p. 143 number of findings was observed,

consistent with the known anticoagulant nature of the test
material. These included pallor of the kidney,.liver,.lung,
- bancreas and spleen and clotted and/or free blood in the

A

.thymus and thoracic cavity.» .

The LDy, (95% C.I.) for males is 163 (97-275) mg/kg
females is 152 (132-175) mg/kg ,
combined is [not reported) .

CLASS N: Acceptable. Thig 0.25% Brodifacoum formulation
concentrate is in toxicity'categdry II in terms of its oral
hazard potentiail.. : o . ‘ C :

s : None. The sfudy adequately defines the
hazard potential of this formulation by the oral exposure route.
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ONE-LINER
SIUDY TYPE: Guideline: acute oral Ipso 1§81-1]

IE§I_HAIEEIAL_LEQBIIXL: Brodifacoum Formulation Cohcentrate (0.259%)

PC CODE: 112701 CASWELL NO,: 114aAA -
SYNONYM(S) : L
- ERA_MRID NQ: 44021701 A
Testing Facility: Zeneca Central Toxiecology Laboratory, U.X,
Study No,: CTL/P/4672 : :
Report Igsued: January 17, 199¢

Brodifacoum: label declaration 0.25%; analytical cbncentration 0.259%) in
- deionized water at doses of 50, 200, or 500 mg/kg (males), and doses of 100,
150 or 200 mg/kg (femaleS),zand were subsequently observed for 14 days.

LDy, Males = 163 (95% ¢.1.: 97-275) mg/kg
- Females = 152 (95% C.I.; 132-175) mg/kg
- Combined = not reported ‘

Brodifacoum Formulation Concentrate (0.25%) is in TOXICITY CATEGORY II based
on the LDy, in both sexes.

" Animals which died or which subsequently showed Symptoms were generally normal
through day 4; symptoms (decreased activity, pallor, piloerection, stains
around nose) in some animals were observed only on the day of (or the day
before) death. Some rats which were found dead had shown no previous signs of
toxicity. Mortalities oceurred 4-7 days after dosing. 'Necropsy findings in
rats which died included pallor of the kidney, liver, lung, pancreas and
SPleen, and clotted and/or free blood in the thymus and/or thoracic cavity,
consistent with the anticoagulant activity of brodifacoum. There were no
consistent effects on body weight. . S

This acute oral LD, study is classified as acceptable, This study does’
_satisfy the guldeline requirement for'an_acutg oral study (8l-1) in the rat
for Brodifacoum Formulation Concentrate (0.25%). ‘



BRODIFACOUN FORMAATION COMCENTRATE (0.25% w/u) o Acute Dermat LDS0 Study (81-2)
EPA Reviewer: Byron T. Backus, Ph.D. (Juyrnll. (3ol Date#[/ /et

Review section 2 Toxicology Branch _2 {750 )
EPA Secondary Re&iewer: K. C. swentzel . Date ZZ%A%(

Reviaw Sectione;,‘Tpxicology Branch _2 (7509C)

DATA EVALUATION REPORT

- STUDY TYPE: Acute Dermal Toxicity - rat [81-2) ,
DP_BARCODE: D227302 S ‘  §§3&1§§lQuL§Q2;= 5506631

P.C. CODE: 112701 . ' TOX. CHEM. No.: 114Aaa
MRID NO.: 44021902 ' : : :
TEST MATERTAL (PURITY): Brodifacoum Formulation Concentrate

- (a.i. 0.259%) |

§X§Q§XM§:3—[3—(4'-Bromo-[l,1'—biphenyl]-4—yl)—1;2,3,4etetrahydro-
o 1-naphthaleny1]-4-hydroxy—2H-1-henzopyran-z-one; Talon

CITATION: Lees, D. & Leah, A, M, (1996) . Brodifacoum Formulation
. - Concentrate (0.25% W/w): Acute Dermal Toxicity to the
Rat. Zeneca Central Toxicology'Laboratory, U.K. Report
No. CTL/P/4653; Study No. CR3227, January 17, 1996. MRID

44021702. Unpublished. , ‘

SPONSOR: Zeneca Inc.
Agricultural Products

Wilmington, DE 19897

EXEC \'4 ‘ ! In an acute dermal toxicity study (MRID No.
44021702), a group of five male and two groups each with five
female young adult Alpk:AP£SD (Wistar-derived) rats received a
single 24-hour occluded dermal exposure to 2000 mg/kg undiluted
Brodifacoum Formulation Concentrate (active ingredient:
Brodifacoum: label declaration 0.25%; - analytical concentration
0.259%). At 24 hours the application site was cleansed with cotton

swabs. In order to prevent ingestion of any residual material; rats

the males and first group of females, and throughout . the .
observation period for the second group of females. The animgls

dressings. 1/5 males and 2/10 females died on days 7-9 with
symptoms consistent with anticoaqulant activity; one of the. dead
females is reported to have chewed and partly removed the dressing.

Dermal,LDOFMales > 2000 mg/kg
Females > 2000 mg/kg ‘
Combined > 2000 ng/kg



* BRODIFACOUM FORMULATION CONCENTRATE €(0.25% w/u) : i - Acute Dermal LDSO Study (31-2)

Brodifacoum Fomﬁlati'oxi concentrate (0.25%) is in TOXICITY CATEGORY
III in terms of dermal toxicity potential, based on the dermal,LDso
values in both sexes, : ' : o

Among the survivors, one female showed bruising at the application
- site on days 10-15. Necropsy findings'(pallor of the brain, liver,
lung, pancreas and/or spleen) . for animals which were killed in
extremis were consistent with anti-coagulant activity of
brodifacoum. Survivors a1l gained weight. :

This acute dermal LDy, study is classified as acceptable. This
study does satisfy the quideline requirement for an acute dermal
toxicity study (81-2) in the rat for Brodifacoum Formulation
COncentrate.(O.zs%). ' -

COMPLIANCE: Signed and dated GIp (p. 3), Qﬁality Assurance (p. 5),
Data COnfidentiality (P. 2) and Flagging criteria statements (p. 4)
were provided. : _ ’ o

A. MATERIALS:
1. Tes:! ex :_Bfodifacoum formulation concentrate

Description: a pink liquiad
Lot/Batch #: T42006 o
Purity: 0.259% w/w bredifacoum
CAS #: 56073-10-0

Structure: _

Figure 1 Brodifacoum
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BRODIFACOUN FORMULATION CONCENTRATE (0.25X w/u) E _ Acute Dermal LD50 Study (81-2).

2. Annlisa:ign_9£_22§s_ﬂgsszi§l:

- From p} 12: "The undiluteq formulation was Spread evenly,
using a 1 ml...disposable plastic syringe, onto the shorn

amount applied per unit area of skin was 21.0 mg/cm® for male

rats and 19.3 mg/cm” for female rats. The'dosing'preparation,

covered by a 4~ply gauze patch, was applied to the shaven

dorsum skin of each animal and kept in contact with the skin
- for 24 hours using an occlusive dressing.n

3. Test apimals: Species: rat _
Strain: Alpk:aPfsp (Wistar-derived)
Age and weight at study initiation; "young. adults"
males: 253~275 g; females: 205-245 g.
Source: from a ¢olony maintained at Alderley Park.
Acclimation period: "Ma minimum of six days prior to the

study.®
B. STUDY DESI opsg:
1. Animal assi t and trea - From p. 11: “The main study

once within 2 hours of dosing and again between 4 and 7 hours
after dosing, Subsequent observations were made once daily
up to day 15." Animals were weighed on day ~1, 1 (the day of
dosing), 3, 4, 8 and 15. Survivors were sacrificed and a
gross necropsy was performed. ’ ' :

TABLE 1. Doses,‘mortality/animals treated

H Dose (mg/kg) Males Females ___Combined ‘_H

2000 | 1/s __2/10 __3/15 _ ﬁ

Data from p. 46 of the report
2. Statistics - not done.
C. RESULTS AND DISCUSSION:

1. Morfality is givén in table 1. Animals which died or showed
" symptoms Were generally normal ‘up to the day before or the

3
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BRODIFACOUN FORNULAY 10N CONCENTRATE (0.25% w/w) ‘ Acute Dermsl LD50 Study (81-2)

day of death. 'Mbrtalities occurred-on days 7, g, g9,

2. Clinical observations - decreased'activity; hypothermia,
piloerection,,stains around nose. Symptoms were seen only on
the day of (or the day before) death, with sonme animals which
were found dead having shown no revious signs of toxicity.
Symptoms' were consistent with anticoaqulant activity of -
brodifacoum. one of the surviving females (see report p. 29)

3. Body Weight #-Surviving animals gained'wéight during the
observation periogd. ‘

The~IIgo‘for_males'is > 2000 mg/kg
females is > 2000 mg/kg ‘
" combined is > 2000 mg/kg

LA, ION: Acceptable. This 0.25% Brodifacoum formulation
concentrate is in toxicity category III in terms of its dermal
toxicity hazard potential.

UDY DE ' ES: None. The study adequafely defines the
hazard potential of this formulation by the dermal exposure
route. S ; , . '
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| | ONE-LINER
STUDY TYPE: Guideline: acute dermal Lpso [§81-2]

IEST MATERIAL (PURITY): Brodifacoum Formulation Concentrate (0.259%)

BC CODE: 112701 CASWELL NO.: 114AA
SYNONYM(S):
EPA MRID NQ: 44021702

Testing Facility: Zeneca Central Toxicology Laboratory, U.K.
Study No.: CTL/P/4653 : ‘ '

" Report Issued: January 17, 1996

v Y: In an acute dermal toxicity study (MRID No. 44021702), a

”dxgssings. 1/5 males and 2/10 females died on days 7-9 with symptoms
consistent with anticoagulant activity; one of the dead females‘is'reported to
have chewed and Partly removed the dressing. :

Dermal LDy Males > 2000 ng/kg
Females > 2000 mg/kg
Combined > 2000 mg/kg

Brodifacoun Formulation Concentrate (0.25%) is in TOXICITY CATEGORY IIT in
terms of dermal toxicity potential, based on the dermal LDy values in both
sexes. :

Among the survivors, one female showed bruising at the application site on
days 10-15. Necropsy findings (pallor of the brain, liver, lung, pancreas
and/or spleen) for animals which were killed in extremis were consistent with

anti-coagulant activity of brodifacoum. Survivors all gained weight,

This acute dermal 1Dy, study {s classified as acceptable. This study doeg
satisfy the guideline requirement for an acute dermal toxicity study (81-2) in

the rat for Brodifacounm Formulation Concentrate (0.25%).
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BRODIFACOLY FORMNATION CONCENTRATE 0.25% Primary Dermal rr?imion Study (31-5) -
EPA Reviewer: Byron T. Backus, Ph.D. BW\\ - ﬂ P~ » Date 'ff «r’%(’ o

Review Section 2, Toxicology Branch _2 (7 :
- EPA Secondary Reviewer: K. C. sSwentzel W Date Zé’_/f/ .

Review Section 2, Toxicology Branch -2 (7509¢) V'

DATA EVALUATION REPORT

SIUDY TYPE: Primary Dermal Irritation - rabbit [81-5]
DP_BARCODE: D227302 - _ §UB§;§§;0N CODRE: S506631

P.C. CODE: 112701 o | | TOX. CHEM. No.: 114aan
MRID NO.: 44021703 | | |

MMEBIAL_(EEM: Brodifacoum Formulation Concentrate

§xuguxu§:3-c3-(4'-Bromo—pl,1'-bipheny1]—4~y1)41,2,3,4etetranydro-
: l-napht_.halenyl] ~4~hydroxy-2H~ 1-benzopyran-2 -one; Talon

CITATION: Lees, D. {( 1996). Brodifacounm Formulation Concentrate
- (0.25% w/w): Skin Irritation to the Rabbit. Zeneca
Central Toxicology Laboratory, U.K. Report No.
-CTL/E/4617; Study No. EB4362, February 12, 19%6. MRID
44021703. Unpublished. )

SPONSOR: Zeneca Inc v

Agricultural Products
Wilmington, DE 19897

CUTIV ' ! In a primary dermal irritation study (MRID No.
44021703), a group of six female Young adult rabbits. (New Zealand
white), weights ranging from 3940-4290 g, each received a single 4-
“hour occluded dermal exposure to 0.5 ‘ml of undiluted Brodifacoum
-Formulation Concentrate (0.25% a.i.), with scoring for dermal
irritation within the first hour after removal of the occlusive

wrap, and at 1, 2 and 3 days. There was slight edema only in one

preventing assessment ' of erythema. However, subsegquent
histopathologicail examination of application and unexposed skin
sites showed no inflammatory Yesponse associated with exposure to
the test. material. _ '

Brodifacoum Formulation Concentrate (0.25%) -is in TOXICITY CATEGORY
IV in terms of dermai irritation potential, based on the lack of
- any significant irritation (slight edema observed in only one
- animal within one hour following exposure, and lack of inflammatory
response observed in histopathological examination. -~ -

1



SRODIFACOUN FORINATION CONCENTRATE 0.25% Primary Dermat Irritation study (81-5)

This primary dermail irritation study is classified as acceptable.
This study does satisfy the guideline requirement for a primary
dermal irritation study (81-5) in the rabbit for Brodifacoun

~Formulation Concentrate (0.25%).

COMPLIANCE: Signed and dated. SLP (p. 3), Quality Assurance (p. 5),
Data confidentiality.(p. 2) and Flagging criteria statements (p. 4)
were provided. . -

A.. MATERIALS:

1. Test materjal: Brodifacoum formulation concentrate
Description: a pink liquid. : o :
Lot/Batch #: T42006 ' !
/Purity: 0.259% w/w brodifacoum
CAS #: 56073-10~0 .

Structure:

Figure 1 Brodifacoun

2. Te; S: Species: rabbit
Strain: New Zealand White ~
Age and weight at study initiation: "young adult"
: only females used: 3940-4290 g
Source: Charles River UK Ltd., Kent, UK :
Acclimation period: "a minimum of six days prior to the
study.» _ v . - A o
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BRODI FACOUN. FORMLATION COMCENTRATE 0.25% ' Primary Dermal Irritation Study (81-5)

From pP- 11: “...Approximately ;twentyéfour hours before
application of the test sample, the hair was removed...from

an area approximately 7 c¢m x 13 cm on the left flank of esach
animal..."» . ' - )

:"The test sample (0.5 ml) was applied, using a sterile
polypropylene syringe, to the test site (approximate size 2.5
Cm x 2.5 cm) on the left flank of each rabbit." -

"The treated area was covered with. a piece of surgical
gauze...secured by two crossed strips of surgical tape...
This was covered by a piece of impermeable rubber
sheeting...n» = o : .o

~hours. After this time each dressing. was...removed and
discarded. The application site was gently cleansed

. using...absorbent cotton wool soaked in clean warm water and
then dried gently with clean tissue Paper... The animal was
then immediately collared in order to prevent oral ingestion
of any residual test material on the application site
following grooming, " : ' :

.2. Scoring:

From p. 12: "The Draize scale...was used to assess the degree
of erythema and oedema at the application sites approximately
30-60 minutes, 1, 2 and 3 days after removal of the
dressing... Any other signs of skin'irritation,were also
noted." ' . S .

RESULTS AND DISCUSSION:

Very sliqht,;t:ansient edema was observed in one animal only at
30-60 minutes after removal of the test substance. No edema was
ObserVGd,in.Oth.r animals (all scores for edema were 0 at 1, 2
and 3 days). T _

~ The test material stained the skin pink which prevented accurate

assessment of skin irritatien potential. won this basis, test
and control skin samples were submitted for histopathological
examination 3 days.after decontamination."

on histopathologic examination, 2 control and 2 test site skin
Samples showed minimal focal acanthosis; otherwise there were no
indications of dermal irritation. :

3




BRODIFACOUN FORMULATION m‘l’! 0.88 . Primary Dermal Irritation Study (31-5)

-Do'

¢ Acceptable. This 0.25% Brodifacoum formulation
concentrate is in toxicity category IV in terms of its dermal
irritation hazard potentiajl. : - : ' .

m_ngum: No significant deficigncies._ The study
adequately defines the a low dermal irritation hazard potential
of this formulation. _




gizeze |

ONE-LINER .
QT_UDLTXE: ~Guideline: Primary dermal irritation [§81-5] -
T MATERIA] | | : Brodifacoum Formulation Concentrate (0.259%)
BC CODE: 112701 . CASWELL NO.: 114aas

SYNONYM(S):

EPA_MRID NO: 44021703 | .

Testing Facility: Zeneca Centrsal foxiqology,Laboratory, U.K.
Study No.: CTL/P/4617 ‘
_geport Issued: February 12, 1996

ECUTIVE : In a primary dermal irritation ‘study (MRID No. 44021703),

rabbit, and that was within one hour following exposure, but the test material
stained the skin pink at the application sites, Preventing assessment of
erythema. However, subsequent histopathological,examination of application
and unexposed skin sites showed no inflanmatory ‘response associated with

Brodifacoum Formulation Concentrate (0.25%) is in TOXICITY CATEGORY IV in
terms of dermal irritation potential, based on the lack of any significant

This primary dermal frritation Study is classified as &cceptable, This study
does satisfy the guideline requirement for a primary dermal irritation study
(81-5) in the rabbit for Brodifacoum Formulation-Concgnt:até (0.25%). '
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BRODIFACOUNM FORMULATION CONCENTRATE (0.25% w/w) | " Dermml Sensitization Study (81-6)
EPA Reviewer: Byron T. Backus, Ph.D. G‘Y“"‘ VoD . Date 51{[1@ .

Review Section £, Toxicology Branch -2 (7 _
EPA Secondary Reviewer: K. C. swentzel M Date IM

Review Section 2, Toxicology‘Branéh -27(7509C)

DATA EVALUATION REPORT

STUDY TYPE: Dermal Sensiti'zation = guinea pig [81-6] ,
DP BARCODE: D227302 . ‘ _ SUBMISSION CODE: S506631
P.C._CODE: 112701 | : : | TOX. CHEM. NO.: '114AAA

'MRLQ_EQL: 44021704
TE i (PURITY) : Brodifacoum. Formulation Concentrate
(a.i. 0.259%) .

§xugugu§:3-[3-(4--Bramo-[i,1'-bipheny1]-4-y1)41,2,3,4-tetrahydro—
1-naphthalenyl ] —4-hydroxy-ZH—l—-benzopyran-z -one; Talon _

CITATION: Lees, D., Leah, A. M. (1996). Brodifacoum Formulation
Concentrate (0.25% w/w): Skin Sensitisation to the Guinea
- Pig. 2eneca Central Toxicology Laboratory, U.K. Report
No. CTL/P/4707; Study No. GG6391, February 14, 1996. MRID
44021704. Unpublished. : ‘ :

' SPONSOR: Zeneca Inc.
Agricultural Products
Wilmington, DE 19897

X : In a dermal sensitization Study (MRID 44021704)
with Brodifac'oum Formulation Concentrate (0.25% a.i.), administered

deionized water, young adult Crl: (HA)BR male guinea pigs were
tested,using the method of Buehler. ' ' L _

‘There were no indications of a sensitization reaction, although

evaluationvwas.complicated by pink staining at the application

sites. skin samples were examined histopathologically, with no

indications of a significant inflammato;y response. In this stuay,

Brodiracoui=ro:mu1ation Concentrate (0.25% a.i.) is not a dermal’
sensitizer. . ' '

This study is classified as acceptable. It does satisfy the
guideline requirement for a dermal sensitization study (81-6) in
the guinea pig. ' : : . , ' .

OMPL, : Signed and dated GLP (p. 3), Quality Assurance (p. 5),
. Data Confidentiality (p. 2) and Flagging criteria statements (p. 4)
were provided. : : A



BRODIFACOUM FORMURATION mmlt €0.25% w/u) : Dermal Sensitization Study (81-6) .
' A. MATERIALS: o

1. Iegt materjajl: Brodifacoun formulation concentrate
Description: a pink liquia -
Lot/Batch #: T42006 '

Purity: 0.259% w/w brodifacoum
CAS #: 56073-10-0 ?
Structure:

i
|
f
|
i
|

Figure 1 Brodifacoum

For induction (main stud ): 30% w/v suspension of test .
material (Brodifacoum f rmulation concentrate: 0.25%) in
Geionized water. _ - ‘ ‘

Vehicle control: Deionized water a

Positive control: undiluied hexylcinnamaldehyde

Test animails: Species: guinea pigs -
Strain: Albino (Crl: (HA)BR) . :
Age and'weight-at'study initiation: "young adult® .
males (280-406 g) used in the main study :
females (304-382 g) used in the positive control study
Source: Charles River UK|Ltd., Kent, UK ° -
Acclimation period: "a minimum of six days prior to each
- study." : _ . :




BRODIFACOUM FORMULAYION CONCENTRATE (0.25% w/u) _ ‘ ’ Dermal Sermitization Study (81-6)

B. STUDY DESIGN AND METHODS:

1.'15_;1£Q_Q§;g§ - Statt:-not reporteqd end: not reported
2,

Dg‘ se j’gg;ifigggj on:

There were two preliminary or "sighting" studies. From p.
123 "The dose-levels for‘ the induction and challenge stages

“"The undiluted formulation and a 3% w/y preparation in
deionised water were applied to each of two male guinea pigs,

and 30% and 10% w/v preparations were. applied to two male .
‘'guinea pigs... . Following application of the wundiluted

formulation the "skin sites were stained pink by the
formulation, Obscuring [any possible?] erythema, however,

- there were no other signs of irritation. Following

application of the 30% w/v preparation, the skin of one
animal was stained and obscured and there were no signs of
irritation in the other animal. There were no signs of
irritation following application of the 10% or 3% w/v
Preparations.,.” e

In the second sighting study (see p. 13) the test material

was applied undiluted and as a 30% w/v preparation in
induction dosages to separate groups, each -consisting of 4
male guinea pigs. One male guinea pig was in the undiluted
test material group was "killed humanely" on 'day 10 (24 hours
after the third induction exposure) "due to severe bruising
and haemorrhaging." : A :

The Buehler method was used.

From p. 13: "A group of'thirty male guinea pigs was used for

the main study, twenty test and ten control. The study

involved two main procedures, the "induction of an immune
response and a challenge of that response."

water only (control group) . The freshly prepared sample:..or
deionised water:..was applied to a lint patch (approximate
size 2 cm x 2 cm} which was covered with adhesive tape, and

0d. wene oA ..



BACDIFACOUN FORMNATION CONCENTRATE (0.25% way Dermal Sensitization Study (81-6)

held in place by an'adhesive'élastic bandage...®

"This occlusive dressing was left in place for'approximately

Six hours. on removal of the dressings the animals were
fitted with plastic collarg,.for.approximately two days, in

patch...v
"The animals were left untreated for two weeks after the
final induction exposure, prior to challenge.™

For challenge: "an area approximately 15 cm x 5 cp on both
flanks‘of_each.animal was clipped free of hair with a pair of
veterinary clippers. an occlusive dressing was prepared which
consisted of four lint patches (approximate size lcmx 2 cm)
stitched to a piece of rubber sheeting (approximately size 5

cm X 12 cm) . : ) -

-

"The undiluted formulation, preparations of the formulation
[30% and 10%) in deionised-water,‘or deionised water alone,

- Were each applied to a lint patch. The dressing was placed on

C.

the shorn flank of the ‘guinea pi¢ so that the undiluted
‘formulation was on the top left, the 30% W/v preparation was
on the bottom left, the 10% W/V preparation was on the top

' right and deionised water was on the bottom right..."

"The patches were left in position-for-approximately six
hours. The dressings were then...removed and discarded, and
the animals were fitteq with plastic collars until the
follaowing day.® : - :

"Skin sites were examined approximately 24 and 48 hours arfter
removal of the dressings. The majority of the skin sites
treated with the undiluted formulation, and several of those
treated with the 30% w/Vv- preparation,  were stained and any
erythematous reactions were obscured. Skin samples from all

skin sites treated with these two concentrations were

therefore submitted for histopath9logical-examination..."
SULTS ISCUSSION:

c La = From p. 17: "The skin of
the test animals was stained by the test material. throughout
the induction phase of the stud » Preventing the assessment
of any slight erythema which may have been present. There
were no overt signs of irritation in any test. or .control
animals.™ All of the observations of the application sites
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URODIFACOUN FORMNATION CONCENTRATE (0.25X w/u) _ . _ Dermal Sensitization Study (81-6)

(see p. 25) 24 hours after -each induction and immediately
prior to the 2nd and 3rd,induction.applications are coded
X:*OBS [from p. 20: stained by test sample + slight erythema
would be obscured]. ' _

2. QMMMMMM = From p. 17: "puring the
challenge phase of the study, the test material stained the
skin on al} animals treated with the undiluted formulation
and. the. majority of those treated with the 30% w/v.

From information on p. 28 ail sites treated with undiluted
test material, as well as all those treated with the 30%
dilution, were Stained at 24 hours after - challenge,
precluding a complete assessment of possible erythema {oxr
lack thereof). However, at 48 hours after challenge, 2/20
sites which had been treated with undiluted test material as
well as 17/20 of the sites which had been treated with the
30% dilution could be evaluated, and none of these sites
showed any reaction. All sites which had heen treated with
the 10% dilution scored Zero (no reaction) at both 34 and 48
hours. - ‘ . :

"Histopathological examination of skin'sites'treatea‘witb the
undiluted formulation or & 30% preparation of the formulation

test of control groups, indicating that the formulation diad
not elicit a skin sensitization response.® .

3. Positive control - It is stated (p. 10) that the positive
control study (with hexylcinnamaldehyde) was carried out
during January and February 1995. . Sensitization responses
(slight and/or moderate erythema; slight desquamation) were

- Observed in most subjects at 24 hours after the 2nd and 3rd
induction exposures; following challenge 13/20 pPreviously
exposed subjects showed slight ("scattered mild redness") to
moderate ("moderate and diffuse'redness") reactions at 24

hours, while 9/20 showed reactions at 48 hours.

suspension in water, would be of some concern, particularly
if the use pattern involved considerable and repeated dermal
exposure. - However, given the extreme toxicity of the active
ingrediént in this formulation, a staining reaction involving
the skin and/or clothing could be construed as a desirable
occurrence, since it would indicate exposure had taken place.



BRODI FACOUN muqmi COMCEMTRATE (0.25% ww). ‘ Dermal Sensitization Study (81-6)
In any case, the histopathological findings indicate  that
this formulation does not cause a sensitization reaction, and

80 the study adequately definesg the dermal sensitization

potential of Brodifacoum Formulation Concentrate (0.25% w/w) .
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ONE-LINER
.§1§Qx~1125;  Gu1d§1ine: dermal sensitizafion [§81-6]
IE§I_M§IEBIAL_L£!RIIX1: 'Brodifacouﬁ Formulation Concentraﬁe'(0.259%)
BC CODE: 112701  GASWRT] NO.: 114ada

SYNONYM(S) :
EPA MRID NQ: 44021704 : o '
Testipg Facility: Zeneca Central Toxicology Laboratory, U.K.

- Study No.: CTL/P/4707 .
Report Tssued: February 14, 1996
: VE S : In a dermal sensitization study (MRID 44021704) with

Brodifacoum Formulation Concentrate (0.25% a.i,), administeredratvchallenge
undiluted and as 30% and 10% w/v Suspensions in deionized water, young adult.
Crl: (HA)BR male guinea pigs were tested using the method of Buehler.

There were no indications of ‘a sensitization reaction, although_evaluation was
complicated by pink staining at the application sites, Skin samples were -
examined histopathologically, with no indications of a significant
inflammatory response. In this study, Brodifacoum Formulation Concentrate
(0.25% a.1.) 13 not a dermal sensitizer, '

This study is classified as acceptable. It does satisfy the guideline -
requirement for a dermal sensitization study (81-6) in thg_guinea pig.
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BRODIFACOUM General Metabol ism Study (85-1)

e
EPA Reviewer: Byron T. Backus, Ph.D. G‘Y““*’\ - G"'E -, Date f/("h ¢
Review Section 2 Toxicology Branch _2 (7509 ) ' /. / '
EPA.Sedondary Reéiewer: . C. Swentzel : , Date éﬁé}fz/ .
Review Section 2, Toxicology Branch -2 (7509C) S .

DATA EVALUATION REPORT

STUDY TYPE: Metabolism - [rat]; OPPTS 870.74s5 [§85-1) ]
' DP_BARCODE: D227302 SUBMISSION CODE: S506631

P.C. CODE: 112701 . ' TOX. CHEM, NO.: 114AAA
MRID NO.: 44021705 : -

TEST MATERIAL (PURITY): Radiolabelled Brodifacoum: radiochemical

purity > 98%
Non-labelled Brodifacoum: 95.6%

§XEQHXM§:3-{3-(4'-bromo—[1,1'—bipheny1]—4—yl)—1,2,3,4-tetrahydro-.
1-naphtha1enyl)-4-hydroxy~2H—1-benzopyran~2-one; Talon

CITATION: Thornley, K. (1996) . (“C)-Brodifacoum: Metabolism in the

’ rat. Corning Hazleton (Europe), North Yorkshire, England.

Report No. 88/126-1011, February s, 1996, MRID 44021705.
Unpublished.

SPONSOR: Zeneca Inc,
. _ Agricultural Products -
Wilmington, DE 19897

EXEQUT 8 ¢ In the first part of a metabolism study (MRID
.44021705) Brodifacoun, 3-[3-(4'-bromo-[l,1'-biphenyl]—4-yl)—
1,2,3,4~tetrahydro-1—naphthaleny1]-4-hydroxx;zH-l—benzopyran-z-one,
radiochemical purity >98%, radiolabelled (''C) in the benzene ring
of the benzopyran, was administered to 3 previously bile-duct
cannulated Crl:CD(SD)BR strain male rats as a single oral.
administration at a nominal dose level of 10 mg/kg body weight,
well above the LDy, value of 0.3 mg/kg. - The rats had been predosed
with vitamin K, in. their drinking water, but showed symptoms of
anticoagulant toxicity before sacrifice at 48 hours. Bile, urine
and feces were collected at pre-dose, 6, 12, 24, and 48 hr post-
dose, ang radioactivity was determined in these samples, as well as
in the livers and residual carcasses. The metabolite profiles of
C-brodifacoum in bile and bile extracts were examined by
chromatographic and speqtroscopic'techniques. .

Total mean recovery of radiocactivity was 102.9 + 8.1%. Recovery

from feces (presumably unabsorbed,brodifacoum)'was 36.11 * 8.83%;
from liver was 14.79 # 0.41; from the residual carcass: 42.85 *

1



BRODIFACON . : S © General Metsbolise Study (a5-1)

5.06%. The mean from bile (all 3 animals) was 6.40 t 5.45%, but
one rat had poor bile flow, pPossibly from blockage in the cannula;

‘the two remaining animals had a mean 9.53% of the label in bile.

The major (and only identifieq) metabolite of brodifacoum in bile
was the. glucuronide (attachment to the 4-hydroxy moiety of
brodifacoum), which accounted for 39.43 to 77.28% of the total
radioactivity in individual bile samples, while brodifacoum

represented 0.00 to 24.95% of the total activity. Further
characterization appeared to split the glucuronide peak into 2
components, and while the cis:trans ratio of parent material  was
70:30, the. ratio in the glucuronide was reversed (30:70). One

radiolabel.

. In a second study (in vitro perfusion) the lower wvena cava of a
single male rat was ligated; the hepatic portal vein was then
cannulated and the liver was cleared of blood and the bile dyct
cannulated. The livér was perfused, and, after equilibration, '“c-
brodifacoum, at a dose of 10 ng/kg, was added to the main perfusate
,reserVoi:; bile and perfusate were Collected at pre-dose, 1 min
(perfusate only), 1, 2, 3, 4 and 6 hr post-dose. The radioactivity
Present ' in bile, perfusate, terminal perfusate supernatant,
Supernatant filtrate and liver was determined. -

~In the second study there was 74.32%_recovery after 6 hours, with
59% of the total in perfusate, and 15.19% in liver. Metabolite
profiling was attempted, but no metabolites were identified. all
radioactivity in the perfusate supernatant was bound to rerfusate
proteins, with no activity being measured in the aqueous filtrate.

‘Although only one metabolite (the glucuronide) is identified, it is
the parent compound which is of - toxicological concern, and the
registrant has adequately demonstrated in previocusly submitted
Studies  (refer to MRIDs 00080235 and 42007502) that a high
proportion of unmetabolized compound . is retaineq, particularly in
the liver. It is concluded that there isg sufficient metabolism
data (including excretion, distribution and amounts retained in
different organs, retention half-life). This metabolism study in
the rat then, when taken with previously submitted metabolism
studies (in MRIDs 00080235 and 42007502) is classified as
acceptable; and the combination of these studies is adequate to
satisfy the 85-1 data (metabolism study)_guideline'requirement.v It
is noted that there are no registered uses of brodifacoum on food
- Crops, and the registrant has submitted an acceptable antidotal
study (in MRID 42007501). .
COMPLIANCE: Signed and dated GLP (p. 5), Quality Assurance {(p. 92),
Data Confidentiality (p. 3), and Flagging statements (p. 7) were
" praovided. - :




BRODIFACOLY . : : . General Metaboliss Study (85-1)

I. MAT _ THODS :
A. MATERIALS:
1. Test Compound:

[MC]-Brodifacoum; 3-{3-(4'-bromo-[1,1'—bipheny1}-4-y1)
1,2,3,4-tetrahydro-l-naphthalenyl]-4-hydroxy—2H*1~
benzopyran-z—onﬁk radiochemical purity >98%,
radiolabelled ( C) in the benzene ring of the
benzopyran (received as two batches; refer to p. 30
of the report text). From P. 37: "The target isomer
ratio of - radiolabelleq - brodifacoum in the
formulation was 60:40 cis:trang,"

Radiochemical purity:’ >98% [following
repurification flasnh - column chromatography
(batch 91-J13; original radiochemical purity

81.61%) or HPLC (batch 95-76; original
- radiochemical purity 91.35%); measurement of
. final purity by HPLC :

“Lot/Batch numbers: 91-J13; 95-J¢ :

Specific activity: 47.8 uCi/mg (batch 91-J13); 141.6

(batch 95-76) . v '

Non radiocactive Brodifacounm .

: Purity: 95.6 § [determined by HPLC, GC or TLC)
Cis:trans ratio: 59.3:40.7 o . -
Lot/Batch No.: ¥00052/035/001
Description: an "off white powder"
Contaminants: not described
CAS No.: 56073~10-0

2. Test animalg:

Species: rat (males only)
Strain:vcrI:CD(SD)BR g : S :
Age and weight at study initiation: 6-10 week
Source: Charles River (UK) Ltd., Kent ,
Housing: "groups of up to 5 per cage." : ' :
Diet: SQC Rat and Mouse Maintenance Diet No. 1 aqd libjitum
Water: "mains water® ad libitunm -
Environmental conditions:
Temperature: 19-23°C
- Humidity: 40-70%
Air changes: a minimum of 10 per hour _

. Photoperiod: 12 hr light; 12 hr darkness
~Acclimation period: approximately one week

3
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BRODLFACOUM _ _ General Metabolism Study (85-1)

“Br

Figure 1 Brodifacoum

3. E' reparation of gdgig_g golutions:

From p. 36: ¥“The test article for oral dosing was
prepared as a solutioq in polyethylene glycol 600 (PEG

the animal via ith_e circulating perfusate, during the in
vitro. liver perfusion, was polyethylene glycol 200 (PEG
200) at the same nominal dose volume as above."

II. S8TUDY DESIGN AND METHODS - GROUP A:
: 1. Group Arrangements o

The animals were assigned randomly, from a group of 8
.healthy male rats, to the test groups in table 1. :




BRAD 1 FACOUS

TABLE 1: Dosing groups

_ General Metabolism Study (85-1)

for pharmacckinetic studies  for

- Brodifacoum
Test Group Dose of Number Remarks
labelled of
material " maleg’

Qral dosing 3 Bile, urine and feces
(bile duct | collected pre-dose, 6,
cannulated | 12, 24 ang 48 hr post-

) dose. Animals sacrificed
at 48 hours; radio-
activity in bile, urine,
feces, liver ang residual.
carcass was determined.

Oral & 10 labelled : 1% Bile and perfusate ‘ .

Perfusion - - (by - collected at Pre-dose,; 1

] cannulated min (perfusate only), 1,.
- perfugion) 2, 3, 4 and 6 hr post—
after an dose. Radiocactivity in
oral dose bile,'perfusate, terminal
of 10 perfusate supernatant,
uniabelled Supernatant filter and
S liver was determined.

greatest Vitamin K, consumption."

2. Dosing ggg'sgmplg collection - Group A:

a. Ora) dosi
The test article wasg prepared as a solution in.
polyethylene glycol 600 to proyide a nominal dose

. of 5. mL/kg. . The [
administered orally by gavage at
- mg/kg body weight (= 50 uCi/raty.

"Approximately 24 h prior to surgery,
with an aqueous solution of 1 mg/mL
80 was added to this solution

was replaced

vitamin K,... 2.5% Tween

Cl~Brodifacoum was
a dose level of 10

drinking water

to promote solubility of the vitamin K,..."

"The animals were anaesthetiged. .

. The bile duct was

~cannulated through a mid-line abdominal incision and.

the cannula exteriorised

dorsally.

Following surgery,

-the animals were returned to individual metabolism

cages and allowed to recover for
Three’animals were selected accord

5

approximately 24 h.
ing to behaviour and




) mxrm . General Metabol jem Study (85-1)

normal bile flow. [“C}—Brodifacpum'was administered at a
nominal dose level of 10 mg/kg... The vessels used for
collecting urine and faeces were surrounded by solid

carbon dioxide. Bile was collected at room temperature. .,

"Bile, urine and faeces were collected at the following
intervals after dosing: - . s . '

‘Bile and urine: Pre-dose, 6, 12, 24, and 48 h post~dose.
Faeces: Pre-~dose, 6, 12, 24, and 48 'h post-dose.

"Animals,were...exsanguinated following CoO asphyxiation,
and the liver was excised. The liver an carcass were
retained and stored below -15°C until analysis."

b. Metabolijte characterization - Group A: '

"Metabolite profiles of t**c]-brodifacoun and/or its
metabolites in bile and extracts of bile were examined by
‘various chromatographic . (HPLC and TLC) and _spectro=~
scopic..;techniques." "Analysis of neat bile was per-
formed for all animals and time points in group a...

III. R ~ GROUP A:

1. Oral Dosing - G;gug Ac .
TABLE 2: Distribution of radioactivity‘in rat tissues at 48 hrs apd
excrement (collected 0-48 hrs) after oral administration of c¢'-
labeled Brodifacoum. . IR

-

Collected Material or Tissue | Radiocactivity recovéry (%)
| Feces 1 36.11 + 8.83%
Urine __1.38 % 0.41
Bile (all 3 animals)t ‘6.40 + 5.45

Bile (without animal 103M)% __9.53 % N.c.
A ___Liver : | _14.79 £ 0.41 |

' Residual Carcass ] -~ 42.85 * 5,06 |
f?33?=3?TZ“?T33'3?EZ?333'Tﬁ=3??EéT'T33ﬁ?'S§§§?3T§'§§Z=?3=§T33§§ge in
‘cannula. ) , a : '

- N.C. = not calculable (only two animals). '
Data extracted from Tables 2, 3, 4, 5, 6 (p. 86, 87, 88, 89, 90).
Only a small percentage (mean of 1.4%) of administered radioactivity was
recovered in cage washes.
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From p. 48: "The mean recovery in biljiary cannulated
rats. at study termination was 102.9 t 8.1%,."

"The éumulative total for all excreta was 45.3% of the
administered dose. The faeces represented the primary
route of excretion with 36.1 *.8.8% of the dose being

"The majority, (57.6%) of administered radioactivity
had not been excreted by 48 h, The liver accounted for
14.7 £ 0.4% of the dose having a greater concentration
of radioactivity, 35.9 + 7.9 ug equivalents/qg, than
the residual carcass 4.8 t 0.8 ug equivalents/qg, which
accounted for 42.9 + 5.1% of the dose. The mean
recovery in bile was 6.395 t 5.454%, however, poor
bile flow was observed in animal 103M which excreted
only 0.126% over the study course, possibly due to a
blockage in the cannula, as the volumes of bile
sampled for this animal were low. Animals 101M and
102M excreted 10.05% and 9.005% (mean 9.528%) -
respectively, and were assumed to better reflect the
excretion characteristics of this test substance.

"The urine represented a minor proportion of the
admninistered dose with 1.4 + 0.4% being recovered in
this sampile. Cage washings recovered a further
1.4%: «+, the radioactivity i.n bo}:h of these samples. is

- Collection."

, Metgboli;e characterization - Group A:

The . major . (and only identified) . metabolite of
brodifacoum was the glucuronide (From P. 2: the "mass
difference of 176 is indicative of a glucuronide

Present on “the 4-hydroxy moiety of the brodifacoum

molecule. Hydroxylation would be requu:ed for the

molecule, and a mass difference of 192 would have been
observed.") From information on ‘pages 95-99 the
glucuronide represented from 39.43 to 77.28% of the
total radiocactivity in individual bile samples, while
brodifacoum (sometimes reported-as "cis" and "trans"
forms) represented from 0.00 to 24.95% of the total
radioactivity. S

.From p. 5'4:‘ "Further characterization.;.appeared to

split the glucuronide peak into two components, and

7
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while the measured cis:trans ratio ‘of brodifacoun was

70:30, the ratio of the glucurenide conjugate was
reversed (30:70). These differences may possibly be
indicating preferential isomeric metabolism, although

chromatography effects, caused by the large molecular .

- weight hrodifacoum-glucuronide‘ molecule, could account
for the reversal of the cis and trans isomers in this
chromatoqraphy system.w o ’

IV. STUDY DESIGN AND METHODS - GROUP B:

1.

o) angements

brodifacoum, 3 pale -~ rats were acclimatised in
individual... cages." (Only one of these 3 rats was
- subsequently perfused). -

a. In vitro rat liver perfusion - Group B

- "The vehicle for the test article administered to the
animal via the circulating berfusate, during the in
Yitro liver perfusion, was pPolyethylene glycol 200..."
at the same nominal dose volume (5 mL/kg body weight)
as in the oral dosing procedure. o

"Approximately 24 h prior to surgery, drinking water
+ wWas replaced with an aqueous - solution of 1 mg /ml,
- vitamin K,... 2.5% Tween 80 was added to this solutio

to promote solubility of the vitamin K,...® :

" (unlabelled) Brodifacoum was administered orally, by
gavage, to animals in group B, at a dose level o1§ 10
‘mg/kg body weight. A further administration of [ C)-
brodifacoum was added directly into the main reservoir
of the perfused animal, at a dose level of 10 mg/kg
body " weight corresponding to a nominal radioactive
dose of 20 uci.. .per animal..." : ‘

"A donor rat was selected (by body 'we’igh't and greatest

vitamin K, consumption), from the predose animals for
surgery.. - The animal was anesthetized...and the

8
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lower vena cava was then occluded and the bile duct
cannulated prior to transferring the animal to the
perfusion apparatus." _ _ . ‘

"Once both of the cahnu;ae were attached to the

Formulated [f"‘C]-brodifacoum' at a dose rate of 10.

mg/kg, was then added to the main reservoir prior to

the collection of bile, and perfusate were collected
~at the following intervais...: -

Bile: Pre-dose, 1, 2, 3, 4, and 6 h §ost-dose

Perfusate: Pre~dose, 1 min, 1, 2, 3, 4, and 6 h post-
dose

. "After each collection of perfusateA(apprdximately io0.
nL), an equal volume of fresh perfusate was added to
the main reservoir to maintain volume, "

"On_ termination of the experiment the liver was
excised. The carcass and liver were retained and
stored at < -15°¢c,» '

"The radiocactivity present in bile, perfusate,
terminal perfusate Supernatant, supernatant filtrate
and liver was determined." S ' '

b. Distribution of lahgl in _the g'"exﬁusagg - Group B

"An additional experiment was performed at 6 h, to
. investigate the distribution of radiolabelled material
. in the perfusate." '

V. RESUL?S - GROUP 3:
: 1. -v_v‘tr é" iver Perfusion - Group B:
a. Re ve _
From p. 49: %The recovered radioac;tii/ity from, ‘ra"c
201M, six hours after the addition of [C)~

brodifacoun...was 74.3%. This value does not include
radiocactivity associated with the carcass, residual

9
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perfusate in the apparatus, and perfusate that had
leaked from,the'liver'perfusion, hence a mass balance

- Was not attempted."®

"Elimination of [MC]~brodifaCOum and/or metabolites
in the bile during the perfusion accounted for 0.1% of
the administered dose at study termination (6 h).
Radioanalysis of the liver accounted for 15.2% while
the radioactivity associated with the recovered
perfusate was 59,0%.% o :

Table 3: Recovery of'radioactig}ty frbm the liver perfusion 6 h
following the introduction of ["Cl-brodifacoum at a nominal dose

level of 104m24kg bodx'wei ht to the perfusate - Group B

. Per cent of administered dose
SANPLE ’ ) Animal 201M
Bile ' - . 0,134
Perfusate ’ 59.00
Liver L © 15,19
TOTAL . 74.32

Extracted from Table 8, p. 92.

From p. 52: “Metabolite profiling by HPLC was
performed, however due to low levels. of radiocactivity
ho meaningful evaluation of chromatograms was
possible, although there was some evidence for a
radiolabelled component with a similar retention time
to brodifacoum. No mass Spectral identification was
attempted.® : B

Distribut of lak ia in_ Perfus te:

"There were only marginal differences in the amount of

- radioactivity in the red' blood cells . (8.4 ug

equivalents/g) and the perfusate supernatant (6.4 ug
equivalents/g). Further analysis of the supernatant
for protein binding of radiocactive residues, indicated

~that all of the radioactivity 'in the perfusate

Supernatant was bound to perfusate proteins, with no
activity being measured in the agueous filtrate."

"Due to the IOW“recbvery of radiocactivity in bile, the .
remaining animals were not used."

10
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- Table 4: Distribution of radioactivitg‘ in the perfusate 6 h
following-the,introduction of ["C]-brodifacoum
at a8 nominal dose level of 10 mg/kg - Group B

- .

u . concentration rg/g9

l Red blood cetls - - - 8.371
Supernatant : : 6.388
rnatant filtrate . 0.006

. Extracted from Table 9, p. 93.
~VI. DISCUSSION

A. Overall Summary:

The stated objectives of this study were:

"To measure th?‘_ rate of elimination and extent of
metabolism of [ '“c)-brodifacoum .in bile following oral
administration to the rat®

"To generate mét%bolites in vitro, by in sity rat liver
perfusion with [ C)-brodifacoum 24 h after a single oral
dose of non-radiolabelled test article." S

A major ‘finding of this study is the identification of the
br-odifacoum-qlucuronide conjugate as the major biliary
metabolite of brodifacoum. following oral dosage, although
unchanged brodifacoum_ was also present in bile. The

the three rats cumulative pile samples contained a mean of
approximately 9.5% of the total label; in the third rat the
value was considerably lower - 0.126% of the administered
dose - and there may have been blockage of the bile duct) .

A second finding was that a considerable portion of the
administered dose (cumulative totals ranging from 30.04 to
46.24%, with a mean of 36.11%) was excreted in feces,
bresumably as unabsorbed material {the rat with the highest
level of radioactivity in the feces - 46.24% - was the same
one . showing the 1lowest pércent of administered dose -~
0.136% - in the bile, presumably from blockage of the bile
duct; but it is not certain that this was a cause-and-
effect relationship]. 1In the one-liner from a previously
reviewed rat metabolism study - (CTL/P/462, dated 6/20/79;
acc. nos. 250077, 245704 and 252894) the statement is made:
"Following an oral dose of 0.25 mg/kg, brodifacoum is -

11
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almost completely absorbed and only very slowly excreted in
the urine. The half life is estimated as 150-200 days with
at least 50% of the retained radioactivity represented by
the parent compound. " The dose level of 10 -mg/kg
administered in this current study was well above the 0.25
mg/kg at which "almost complete® absorption occurred.

An additional finding, that while the measured cis:trans
ratio of = brodifacoum was 70:30, .the ratio of the
glucuronide conjugate appeared to be reversed (30:70), is
also noted. - ‘ :

The occurrence of retention of brodifacoum by the liver has
been previously reported (MRID 42 0075-02; approximately 11~
12% of the dose was retained in the liver after 104 weeks
in rats which had received doses of 0.02 or 0.15 mg/kq),
although retention was "biphasic" at 0.35 mg/kg, with a
half-life for elimination of approximately 4 days during
the period 1-4 days after dosing and a half-life of 128

days in the period 28-84 days after dosing.

- The major finding in the perfusate study was that nearly

all'the.radioactivity in the perfusate supernatant appeared
to be bound to_perfusate'proteins, with no activity being
measured in the aqueous filtrate.

tu iencies:

metabolite profiling) in the second study (in which only
one rat was used), However, it is noted that brodifacoum
has no registered food crop uses, and metabolism studies
(except for antidotal data) are normally required only on
a case-by case basis for non-food-use compounds.

It is also noted that the registrant has previously
submitted other metabolism studies which have been
reviewed, as well as an antidote study (in MRID 42007501)

which has been reviewed and classified as acceptable.

The Tier 1 requirements for metabolism data state that a
single low dose is required for each route of exposure and
"the low dose should be non-toxic, but high enough to allow
for metabolite identification in excreta."” However, the
oral LDS50 value for brodifacoum is about 0.3 mg/kg; . as
indicated in the introduction (p. 27 of the report): "at
dose levels of this magnitude...a significant proportion of

the dose is bound to tissues in the animal and only

12
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approximately 30% of a radiolabelled dose.is eliminated in
excreta, mainly in faeces. Only small amounts of
metabolites can therefore be generated by dosing non-toxic
amounts of brodifacoum, and extraction and identification
of these from faeces would be. likely to involve
~considerable technical problems.,.." This adequately
Jjustifies dosage at 10 ng/kg.

While the liver was the only organ for which radioactivity
was measured in this study, the registrant has previously
submitted a report (CTL/P/462, dated June 20, 1979; Acc.
no. 245704) with the following findings (mostly reported in
Caswell file docunment 003989,. but with some modification by
this reviewer after examination of the material in aAcc.
245704 [= MRID 00080235)) : '

1) Three rats were orally dosed with labeled brodifacoum
at 0.25 mg/kyg, with termination after 10 days, and analyses
(percentages * S.D.) of abdominal fat (3.29 + 0.36% of
label), kidneys (0.78 + 0.07%), heart (0.10 ¢ 0.00%), liver
(22.84 * 0.68%) and residual carcasses plus skin (50.82
3.15%). The mean cumulative amounts (% S.D.) excreted in
urine and feces were 1.31% (¥ 0.19) and 11.01% (% 1.29),
respectively, and for bile was 1.36 (¥ 0.21)% (mean total -
label recovery of 91.51%). ,

""Analysis showed that 31.3% and 19.6% of the dose was
brodifacoum together with two other more polar components
which were not identified. The biological half-life for
the radioactive species in tissues was estimated to be 150~
200 days." ' '

2) Three rats received an oral dose of 0.25 mg/kg of
labeled brodifacoum; mean percentages of dose present after
10 days were: pancreas: 2.33 (+ 0.01)% ; spleen: 0.16 (£
0.02)%; and blood: 0.05 {(* 0.01)%.

3) Three rats were orally dosed with labeled brodifacoum
at 0.5 mg/kg and urine and feces were collected at 24~hour
intervals for 5 days. The mean percent of dose excreted in
- the urine was 2.94% after 5 days, with most (total of
2.05%) excreted in the first 24 hours. 1In the feces, the
cumulative mean percentage of total dose excreted after 5
days was 30.75%, with the highest excretion (14.95% of the
total dose) on day one. One rat died on day three, one on
day 4, and the remaining one died on day five. The
following table gives the results from this group. of rats:

13



BRODIFACOUM

e

e

General Metabolism Study (85-1)

" Table 5. Excretion of radiocactivity in the
urine and feceg, of male rats given a single
oral dose of 'C-brodifacoum at 0.5 mg/kg.

— % of dose excreted Aon day: —

Rat # { Route of 1 2 3 4 5 | Total
excretion K o % excreted
% Urine 1.8 | 040 | 017 | - . 2.38
Feces 14.08 | 10.15 | 1.80 - - 26.03
45 Urine. 2.03 0.32 0.19 0.09 - - 2.63
' Feces 16.47 1 10.94 | 5.01 0.98 - 33,40
46 Urine 2.31 0.46 0.30 |.0.20 | 0.47 3.83
Feces 14.37 | 10.45 | 6.09 1.96 fo 32.87
: feces. . )

Rat 44 died on Day 3.
Rat 43 died on Day &
Rat 46 died on Day 5.

- Data extracted from Table 2 (p.' 96) of MRID 00080235.

4) Three rats were orally dosed with labeled brodifacoum
at 1.5 mg/kg, and urine and feces were collected at 24~hour
intervals for 5 days. The mean total percent of dose .
excreted in the urine was 2.81% after 5 days, with most

- (total of 2.01%) excreted on day one. In the feces, the

total mean percent of dose excreted after 5 .days was
42.56%, with the highest excretion (16.23% of the dose)
occurring on day two. All 3 rats were dead by day 5.

Table 6. Excretion of iadioactivity in the
urine and fece§‘ of male rats given a single
oral dose of 'C~brodifacoum at 1.5 ng/kg.

: X of dase excreted on day:

Rat # |' Route of 1 2 3 4 5 ' Total ' ‘
_ excretion : : . X% excreted

47 Urine 1.8 | 00340 | 6.21 | :0.16 0.09 2.63 —H

Feces 15.55 | 12.85 | 9.63 | 5.82 o 43.85

) feces

48 Urine .99 | 0.35 .} 0.24 0.08 - 2.66

Feces 13.26 | 16.94 | 8.69 | 2.77 - 41.66
49 Urine 2.18 | 0.48 | 0.33 | 0.14 | o0.02 3.15

Feces 146,14 | 18.89 | 6.42 | 2.74 no 42.19

R . feces :

- Rat 47 was kitied on Day 5. -
Rat 48 died on Day 4. ‘ .

Rat 49 died on Day 5. ) ) . '
Data extracted from Table 2 (p. 96) of MRID 00080235.
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5) One rat was orally dosed with labeled brodifacoum at
0.25 mg/kg and expired air was collected for 48 hours. No
radioactivity (presumably above background) .was detected in
expired air over this 48 hours. : '

6) The bile ducts of three rats were cannulated. After
recovery, the rats were orally dosed with 0.25 ng/kg
labeled brodifacoum, and the bile was collected at 24-hour
intervals for 48 hours. According to the original review
(Caswell document 003989): "The mean percent of dose
excreted in the bile was 0.55 for the first 24 hours and
0.77 for the second with a total of 1.36." [This reviewer

gets 1,32 by adding 0.55 and 0.77; actually, the statement

" should have been: "The mean percent of dose excreted in the

bile was 0.59 for the first 24. hours and 0.77 for the
second with a total of 1.36")].

7) Following an oral dose of 0.25 mg/kg labeled

- brodifacoum, autoradiograms of sagittal whole~body sections

showed that 24 hours after administration, "the highest

-concentrations of radiocactivity were present in the liver,

pancreas and salivary glands. Radiocactivity was also
present in the gastric mucosa, intestinal mucosa, kidneys,
adrenals, meninges, fat and skin. At 5 and 10 days post-
dosing, the autoradiograms showed that the high levels of
radioactivity persisted in [these) tissues...thus
confirming the results obtained in the tissue retention
studieg.™

In addition, the registrant has also submitted a metabéolism
study (in MRID 42007502; review in Caswell file document

.010297) in which four groups of male rats were dosed
- according to the following regimen:

Table 7. Dosage regimen in the metabolism
studies reported in MRID 42007502

Group . Study . 'Animal 4 MNominal Dose Nominal Dose
" Number Nunbers (mg/kg) (mBq/kg)
1 RO172 1-21 0 ’ 0 
| __ROIZ2 22-60 0.2 0.2
| 3 UR0172 61-120 0.5 _ 0.15
4 URO211 © 31.78° 0.35 1.0

Table from p. 13 of MRID 42007502,

A summary of the findings of this study are given below

(thgse are taken from Caswell document 010297):

1) 1 Groups of 3 rats/one or more dbéage level were

15
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sacrificed at various times at up to and including week 104
(groups 2 and 3) and up to and including week 12 (group 4).
At the time rats were sacrificed "samples of blood...were
taken by cardiac puncture... The prothrombin time (PT) and
kaolin-cephalin time (KCT) were measured. At the two non-

toxic dose levels {groups 2 and 3) the clotting levels were

For group 4 rats, the prothrombin time reached a maximum of

148 seconds at 48 hours after dosage and was outside the

normal range between 12 and 96 hours after dosing. After

this time, the values were within the range for normal
animals. : - .

2) Excreta were collected for the 24-hour period prior to
sacrifice times for groups 2 and 3. The highest levels of
radioactivity in the feces were observed in rats sacrificed
at 24 hours post-dosing (group 2: a mean of 5.22 * 1.41% of
the dose; group 3: 6.57 + 0.55%). The only measurable
amount of label in the urine (0.37 + 0.02%) was observed in
group 3 rats at 24-hours post-dosing. :

3) The liver, kidneys, pancreas, salivary glands, and a 5-
ml blood sample were taken at sacrifice, and the
radioactivities of these samples were measured. In
addition, for group 4 rats, a sample of abdominal fat was
also taken. Measurements of the radioactivity of the
frozen carcasses were also made ‘on some occasions for group
3 animals. ' A considerable amount of the dose was retained
in the liver, even at 104 weeks. From information on p. 28
of the original report, group 2 males still retained a mean
of 11.78% of the dose in their livers at week 104; for
group 3 males it was 11.74%; for group 4 males it was
21.24% at week 12 (week 13 values for groups 2 and 3 were
34.01% and 31.74%, respectively). T

"For animals given non-toxic doses of brodifacoum (groups
2 and 3) the highest concentration‘of\radioactivity was
found in the liver one ‘day after dosing. Smaller and
somewhat similar concentrations of radiocactivity were
present in pancreas, salivary glands and kidneys at that
time. Subsequent elimination of radiocactivity from the
liver of both groups of rats occurred at a similarly slow
rate throughout the 2-year period... The half-life of
elimination of radiocactivity (excluding the day 1 value)
was 350 days for both groups with a correlation coefficient
of 0.96 for Dboth values. The .. concentrations of

radioactivity in salivary glands and kidney showed some -

fluctuation between day 1 and week 4 probably as a result
of redistribution or metabolism and . elimination of

16
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brodifacoum. The concentration of radioactivity in the
pancreas of rats in both groups increased steadily up to
week 13 after dosing by which time it was greater than the

corresponding value for liver" (although, as shown below in

' Tables 8 and 9, the total amounts of radioactivity in the

liver were greater, because it is a larger organ).

Tables 8 and 9 show the proport’idn of radioactive label
present in different organs at different times after
dosage. ‘ ‘

Table 8. The propotrtion of radiocactivity

éxpressed as a percentage of the dose

in the tissues of male rats after the

administration of a single oral dose
of 14-C Brodifacoum (0.15 ng/kqg)

[from MRID42007502 ]

X of dose
Time after | . Liver . Kidneys Sal. gland Pancreas - Carcass
‘ dosing Nean SD Mean SD - Mean D Mean $D Mean SO
1 day 29.71 2 4.40 ]} 1.07 £ 0.3 | 0.3520.06 | 0.73 ¢ 0.10 not_done
2 veeks 37.3123.99 | 0.9 2 0.04 | 0.35 £ 0.05 | 152 « 0.38 | not done
4 weeks 3707+ 1.94 1099+ 008 |0.40¢0.06 | 1.6720.21 | 46.85 + 1.41
fl & ueeks 30862 4:23 10972004 | 0402003 |2.422005 | not done
13 weeks 31,74 £ 5.95 10825008 ] 0.37+0.07 2284011 | 38.24 ¢ 3.48
26 weeks . 21.66 £ 2.07 | 0.61 £ 0.04 [ 0.32'% 0.04 2.11 2 0.35 not done
Sueeks 12202328 |0.56+0.01 |0.2040.05 | 1.695050 | 29.48 ¢ 2.81
S2veeks 1 20.2614.70 [0.4540.04 | 0.2020.90 | 1.8 » 0.31 23.73 2 1.78
65 woeks 1336 £3.05 10382006 |0.1820.02 | 1.302 0,16 not_done
78 weeks 13012119 10362005 |0.152001 |1.05+0.25 | not cone
91 weeks 12.39 £ 3.08 | 0.29 2003 | 0.112+0.01 | 1.0240.0 not_done
104 weeks 1.7 2 1.66 | 0.22 £ 0.02 | 0.0920.02 | 1.15 £ 015 not_done

Table from p. 30 of MRID 42007502. e

Data are the means from 3 rats/sacrifice time.
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Table 9. The proportion of radioactivity
expressed as a percentage of the dosge
in the tissues of male rats after the
administration of a single oral dose

of 14-~C Brodifacoun (0.35 mg/kqg)
[from MRID42007502)

' ' . % of dose
Time after Liver Kidneys Sal. gland

doging - _ | Mean S0 I Mean SO_ | Mean ) “e::ncreassn

6 hours 19622 0.27 | 0.7120.02 | 0.1250.05 | 0.27 5 0.16
12_hours 24.07 s 442 | 0.8630.08 | 0.26 0,08 | 0.75 s 0.44
[rw hours 28.0422.81 |0.89+0.03 | o0.24+0.92 | 1.55 ¢ o.21
Il 26 hours 28.92£1.79 10955000 |0272001 |1.70¢ 037
48 hours | 26.47 + 1.75 | 0.82 & 0.04 0.26 + 0.03 | 1.73 £ 0.19
Z2hours | 25112 1.50 | 0.73¢0.03 | 0.28 0.06 1.72 £ 0.32.
96 hours 25.052 1.7 | 073+0.03 | 0262005 |1.974 0.2
ﬂamw 22.52 £ 3,28 | 0.6810.08 |0.29¢0.03 | 1.82320.52
" 14 _days 23.89 + 2.89 ] 0.61 £ 0.06 | 0.24 2 0.03 ] 1.85 & 0.34
uzsag 23.6721.21 10.5920.02 | 0.2620.06 | 1.73 s 0.12
56 days 25.0040.09 10594002 | 0262002 |2.0080.14
84 _days 21.26 2 3.19 ] 0.5 0.06° | 0.25 2 0.03 | 2.02 £ 0.40

4) Aliquots (3-10 g) of
in group 3 and
Group 3 samples

.Data are the means
Table from p.
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Although'.only one metabolite (the glucuronide) is

identified and Characterized, it is the parent compound:

which is of toxicological concern, and the registrant has
adequately demonstrated that an extremely high proportion

-of unmetabolized parent compound is retained, particularly

in the ‘liver. Overall, it is concluded that there is
sufficient metabolism data (including excretion,
distribution and amohnts_retained‘in different organs, as
well as retention half-life) in the studies contained in

MRIDS 00080235, 42007502 and 44021705 to adequately meet

- the 85«1 guideline requirement.

It is noted that there are no registered uses of
brodifacoum on food crops, and the registrant has subnmitted
an acceptable antidotal study (in MRID 42007501).

.19

|

o

Ié.
H
i3
E



